IN THE U.S. PATENT AND TRADEMARK OFFICE 

til 



Applicant (s) : Y00, Jae Ha 

Application No.: Group: » 

Filed: June 22, 1998 Examiner: 

For: ACOUSTIC ECHO CONTROL SYSTEM AND DOUBLE TALK CONTROL 

METHOD THEREOF 

LETTER 

Assistant Commissioner for Patents June 22, 1998 

Box Patent Application 0630-0820P 
Washington, D.C. 20231 rv 

Sir: 

Under the provisions of 35 USC 119 and 37 CFR 1.55(a), the 
applicant hereby claims the right of priority based on the following 
application (s) : 

Country Application No. Filed 

REPUBLIC OF KOREA 27057/1997 06/25/97 

A certified copy of the above-noted application (s) is (are) 
attached hereto. 

If necessary, the Commissioner is hereby authorized in this, 
concurrent, and future replies, to charge payment or credit any 
overpayment to deposit Account No. 02-2448 for any additional fees 
required under 37 C.F.R. 1.16 or under 37 C.F.R. 1.17; particularly, 
extension of time fees. 

Respectfully submitted, 

BIRCH, STEWART, KOLASCH & BIRCH, .LLP 




TERRY CLARK 
Attachment Reg^^flfo. 32,644 

(703) 205-8000 P. O. Box 747 

/dig Falls Church, Virginia 22040-0747 
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COMMISSIONER 




[SSIfflS] 97-027057 
[ftSl^XH 1997/06/25 

[^soi^sstn ggsis aiow^h §j n°i §ais^ moms 

ACOUSTIC ECHO CONTROL SYSTEM AND SIMULTANEOUS CALL CONTROL 

- MET 

HOD THEREOF 

[SSag(SS)] LG ELECTRONICS INC. 
[^RJM£S(MS°J3E)] 11006955 
[flstaS] 02-3777-7062 
l^SfflS] 150-010 

MSm^M ges^? 01°J£g 20£XI 

[CHEJ211 

[CHEJ21MH] F055 

[ S m ffl S ] 02-549-6934 

[<=Sffls] 135-010 

i^±] k\mmmh\ tas 2oosxi 

[SSSS] YOO.Jae Ha 

l^±] SJIS IQ gJAI a 6.^ Hlj^S 1344 SM[^S A12tOHUM 501 S 402s 

[ssi^s] mmm iU2^°i ssoii °jsfoi aoi sssuq. 

[felAhS^] ^81 B XHI6052I SSOII 2I6KM £l2f 1>0I life! A HI g?iUQ. 

[31 g 0 ^] 20 a 20,000 m 

[^tis^ss] o a o §! 

[4JAF S^S] 6 2j 178,000 §! 

[sail 200,000 a 

[S¥A1W] 

- 22fAi.aAilAi(SI EB) 2t IS 

- SSlAi ^g.fi2M,SAHIAi(3! 5S5fe FD^ 1S 




Sife ^g-^^ ^]o]Al^Ejo. ERLE ( Echo Return Loss Enhancement) ^ <>] 

£ 1 
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[^^^^] 

£ 2^ 51 loJH, ^l^-Sj- ^f^f*) ^]5L. 

*** ^r-S-^^H] ^ *** 

10 : 20 : ^-g-«>^ 

30 : 40 : ^oia.s.s. 

50 : ##-»f 60 : 

70 : ^41 # ^f-^^ 80 : ^#^f 

81 : ^^-8- ^^H1^7] 82 : ^#-g- ^xHl^l 

83 : ^l^s* go : *]H^ 

100 : 110 : Shl-ig ^H-*?- 

120 : ^b] #^5) 130 : *Hj->f 

140 : 7\*±if- 




**1^3J- 3#7l«- A|-g-S|-fe ^-W^ ^l^Al^^oll ^ 3-°5L, ^-§1 ^^1- 
3r>Jl ZL ^Al^ ^3]^ ^ -§--§: ^*8*J-*1 «H 

*S**r3 ^3^*r tH^* SLSLS^l (hand-set )# A)~g-S}-X| ^ 

^fl^^E] (hand-free) #^0] A>-g-s]31 &x}. 

Ajx]ol <g«. ^-7Hl^i^ ^-8: ^^Hl ^13^ ^S|-7l^ ?&EL 

(speaker-phone)^! cflS^^l =L cfl o]t}-. 

ZL5]i4 ^ = ^ « 0 >Alo. ^njTi , -fS|-7]-7K ^ ^] ^: ^vfl-g-Tj;, n}o]=L^£ 
(micro-phone)^-S. ^-*fl ^-^«V^ (acoustic echoH 

^^71 . jM-g- *r-g-3ffe ^ ^7}^ A>-g-^ ^ ^7|7|- 



5^ ^^W^l (ha 1 f-dup 1 ex) °1 ^ -I: ^^(full-duplex) - 





^HH^ ^ Sfl^ "l^HH 5136577o11 M-Ej-uj- ^ "o 1 " 

^- "o 1 -^^ ERLECEcho Return Loss Enhancement) °l-g-*J-fe "o 1 "^ 0 ! 1 }. 

<#7M*\q- ^ <^el 7>x] ^-g: ol-g.^ ^.^.a 

O] O] « J7^g].^7l #3 ^Ml ] 

=L^\^-, ^H-^if #Bfl7l#o^ ? ERLECEcho Return Loss Enhancement) 

^H^-S-^ £3*7} ^t-lel-S. ERLE&£- *}^ £S}3H 

-^l-f-3} 3 #-8: ^H^m ^ S-*03°l 

nfolaS^^S <S^£)fe ^^-g: ^17^1-71 -g-^^ ^Aj^efl-g- 

£ ^ ^S^H e^T-tlJl^ €^rS)-7>S] °1 -g-S}<^ 3 

3"$ f^lf^ ^*h4 ^r^S. ^sH^-g- 3#S}JL. :=l 3 #3: -g^^s} 
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^-g-^ ^n^r tIsm §h ^ °1 

ifo^t^ SJ-JI, "K^S ^{HHfe #7l ^^-g- 
^]^§H f-Sj-^l ^"8: ^°|7l -S-^HlH* ^l^Aj^efl ^ -S-Alf-SI- *\}o] 

flS-^" afloW^ ^ ZL*1 -^Al-f-^ ^^^^^ ^j^-^-oH Ojt}. 

^ > ^^IJl-I- f^sfb ^-f-Sf, #7] €^^1 tfl-g-Sf^ ti> 

IKl^* 4-3 ska i^-i-oi ^ ^-§-^ *H^7l<q-, #7f ^^Jil: e^sf 

*}7> $X±= 4Jvfl -^t_V^s f^sfb ^7l<q-, #71 -hsiMs. -fi^ ti>^Ai^ e 

^1Jl7> e^^l^- #^§1-^ *H^-€-2h #7l D]-olaLS.^S] # 

^Al^ollAl ^-g-tij;^ ^7l7l^ ##«H ^M^IKi^ ^#§> 

#71 D>0] ^^-1- ^*fl ^^£1^ ^70^ ##JfSj #0} 0>%1:A1 Jr 

1- ^-SJ-^-g: ^#S>^ #7] ^s^iS. -Sf 

El ^^Slfe ^JL-fr °l-g-^ M-^Tl-g; ^#§>^ ^Alcj ^.sj-^-Ti # 
71 ^WTvl-S. ^-3*] ^^-Al^Sf e^S^S. *f-tf4\ ^*±3L% ol-g-Sl-o] ^Al^- 

3- ^tf-g: 3#sHr ^l^sj- ^t^fsh #71 #71 

. ^.-1 ^H^r-sh ^"71 afloJ^M ^H#^oll n^e}- #7l ^a}*]-^ 
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+l3L°\} £-g-gr ^% #^Rr ^^ J f^" 1 A oM ^=)-*f# 7\ 

^ HSLZ- ^ (Howling)^: ^S}^ §j-g;^ ^H^, 

°1, €W^KFET)^. -fB] ^^fe <y§^JL(Rin)°l) ^ 

(x)# f^s]-fe ^«-(io)£h ^7} Qt£*\sl(x)«\] cfl^-SV^ ^^1 «HtA}jL 

(y )* 4*3 *KZ #^S>fe ^7^7}(20)^, <#7] Q&*±S-Um 

5-W^>(NET)7> ^tfl ^o.S. ^ 7] (30)^, ^2)71(30)5. 

*H 3.5.^(40)^1-, ^-71 nfol ^5.^(40)^ #^^3L^1^ ^-§-^1-^ *\}7\7}(20)2] ^ 
3€ ^r^S(S^)* ^^Aij:(e)l- #<tHf(50)SK ^-71 n> 

^-sj-^-^r-i: ^-s^Tl ^#^-(60)^-, #7] ^3W-(FET)SL 

^ <S*|£)fe ^(Rin)* ^^^r ^#§>fe 

(70)^, -8-71 3M3^KFET)S. ^E] ^ <^ ^Min)^ ^^(NET)^ ^-Ejs] ^ 
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^5:(z)# °l-8-*H 3#sHr ^#¥-(80)^, #7i ^, 

^r<l& f-SR-*!; ^# J f(60)(70)5+ #7] -g-Alf-S}- 3#^f (80)S ^-&] go^ ^ 

afloW 90)^1 *fl°l 4^ #7l ##-¥-(50)3 ^^Al^Ce)^ ^ 

-8: t^§m ^^-(ioo)^, ^7] ^-a|<£ 100)1- 

£)tt #31^ ^f&l (Howling)^: n SJ- ^S}^ §>-g- 

^-§-«>^ ^1 7i7l(20HH ^17^^ #^^-0- ^sj}-^ ^ # Si 5] (120) 

^f, *}--g~g- m-^^j 3fl^^-g- ^^-¥-(130)^-, #7] # e] 3] (120) 

I" -f^H «>^3:7> >j|7l€ e^2}-7}^ t^(130Hl 

^ «g^€ ^€3:3 #^"§- #3:(Sout)# #§jSRr 7KHK 140)3. 

=H\JL, #7l -^Al-f-SJ- ^#^-(80)^, S. 2<H] £A16V «>Sf ^o], Qvlis}-*}^ JfE] 
^3*7 ^^Jl* ^^^Jl, J|f-^-g- uj-Efvfl^ «>A>^^ 

(kl,k2,...,k p )l- °l-g-SH ^71 ^^^1 cfl^j- hVa>^1^ ^S.(D(n))* ^ 
§>JL, o] ^Sfi^ ^ ^1^-3* ^*l(Dth(n))» 7\)#^S= 

^7>o3] (81)^]-, e^rS}-^ ^^J^i ti>^Al ^(y) 7 > e 

^Al^( z )oil cfl^- riVAV^l^o] ^s}-^(Dz(n))l- 7flAVS>fe -§^1^-3}- 3#-g- 3*H1# 
71(82)^-, Aj-71 3*H|^7K81)(82)3 z]-^ °^«>o}- -^Al^-S(.^ tfV^Tj 

^ £3 -¥-(83)3. ^<su}. 



7 



SESh #?1 aj -§-«]: ^= >fl^7l(20)^- *j-§- ^6] (Adaptive Filter)^ ^<&cf. 
olsf^-ol ^-^o^ * aj-^. j^ofl nfl§H #^)§1 ^S}^ 

€^*KFET : Far End Talker)7> ^}t\) 5^, ZL iHl sfl^rTr #3l(Rin)fe 

#7l ^^-(10)^ <^£]fe ^(RinHH aV^Ai^i- ^o] <geflo} -a] 5: 

^, ^^Jl(x)1- ^2M(30)# ?§-$\ ^ ^-jlo.sL o}^] 3 xfl 

7^71(20)^ 

=L^& #71 ^-§-«V^ ^7-171(20)^ ifl-f ^ ^E]<2] ^^o)] ^-g-A]^, 

^^3i(x)5. 41*11 2} VV^X}^ ^Sj-ZL, H ^S}o} nVs. t^AlJ: 

(y )* ^"#^-(50)51 ^^K-)^ ^^^rCf. 

olnfl ^-71 ^31)71(30)1- 7^ ^M] ^^^.(x)^l «HM13: 

(y)fe- -E-^sJ-t-KNET : Near End Talker )°fl7fl ^^iHi Ic^H Sr D r°l a.5.£(40)-§- 
71^ ^^Sl-^l-^Ml sl#o> 7 >7l^ ^cj-. 

6 H eW7.KNET)^l ^1^: ^^#Jl^- «HMlJ:(y)^r oj-ol a.^(40)* 7)^ ## 
-¥-(50)5. ^J^dl, ^-71 ^ AlJil- *\SLMr e^S.(z)olcf. 

#71 e^^(z)fe ##->f(50)S] nll^^(+)S 

ZLS]^ #7l ^Va]-«.(5 0 )- p>o] 35.^.(40)^ -^^(zHH ^-g-^ ^17171(20) 
2\ #3^31 (ST)l- *fl ^J: ^, ^«>%l=#^(e)l- #^^4. 

ZL^JL, ^^1^- ^-s}-^7i ^#-^-(60)^ *>°l=lS^-(40)£] ^HQJL(z)£r ##-*f 
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u 

(50)31 ^r^^-^Ai^Ke)!- z\z\ <g ^o]. ^#^x}7} !h-g- sj-fe -f-sj.^-^ 
^ -f sfn 1 ^-^: ^M-^ (90)3. #^^tf. 

(90)3. . 

n^dl ^^rsl-^XFET)^ e^r^>(NET)7l- ^*flsHr ^Al^ (Double Talk) 

(20)^1 &B\t!\^ ^7>£E2]7fl 3^.3. -^-g-Sj- ^#-^(80)o]|Ai -^A^s)- 

^ #7l -S-a]^ ^#«-(80)oflxi -^a]^ ^#o.S. ^ o. ) ^o^«-( 90 ) 

^ ^-§-^ ^7-1 71(20)* ^H*H ^-g-^E] 7])^ 9] aj-§--g- W 

°>i:^ -S^l^s} ^?_H1 ttj-ef ^Aicf ^ w-( 10)) ^-g-wvtg: 7 K20), ^a]^ ^ 
-€-*?-( lO)-^!^ ^Y(100)# ^l*s}-7> 0]=^^^ 

^r^S. i£3}-3. 3<£*Hr ^-r- ^H-^OOtt ^-§-«>^ ^I7l7l(20)# 7fl^r*M ^ 

Aj- 7 ] ^Al^- ^Aj «.( 100 )^ A o V 7 ] ^]ol«.(90)O] ^o^] Oj-el- ##^(50)3. 

Aj-7] ^]Bj (120)^ ^-S-^ ^il^7l(20)ofl ^Sfl x\)7]S\x) 
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-¥"(140)5. #^^c)-. 

a o V 7 ) 7 j.A].w.( 140 )^ #B] 3] (120)1- -f-«fl «>^^7l- aflT^ ^ 

Jr<4 sfl^-g- ^ J=L( 13 o)5. -ffc]*) ^;*K§~g- £^ ^l5L(Sout)l- ^ 

<$7]*\, ^^lf^" 3#*Hr -§-*l^f-Sj- ^#-f-(80)o)l t))S}a] 5L 21- %>2:S>^ 

4€ 3171] £3J-«H ^V^]^ ^JES. T^lTfl ^cf. 

D(n)# ^8*Ka, °]1- aj^sMI ^^^1^- tililSl-^.^Ai -g^s-j^ 

^J{«i(nl-/Sr £ (n-TO 2 
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(1) 



£^ tjU}^^ D(n )o} ^ 7 >fe -S^-^H^ ^- S-Ajo] 7J -OoflS 

=LZ]™5L Q&*±SL xinMS. z$x}d\]^!f-^- €^313] ^ 

^§>7fl £3j-*l-$ife*l<H| tfl^- ^Ji* ^XJ-ofl^H ^t^^ W". 

7]]^ ^SJ-S.* D x (nHe}- -g-^Sj- ^#-^(80)^ ^4 £0] 
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Dx(n)» ^l^*Vcf. 

#7} &%5. Dx(n)^ 31#<>1 ^H-^ ol^ifE] -^Al^ 3#-g- ifl^- -g. 

Dth(n)-ir 31^^-. <^7H Dth(n)£- °>efl^ ^(2)^^]^ t)]*}^ 



Ztt*( w) = r x max { w - C) , Z> x ( C - 1 ) , . . . , D x { n - M) } 



(2) 



°H, Ji^^H ^£H<^ 

sjm^, *M1 -g^l^sH ^#sMl ^r-g-^l^- ^-^^ 

°H -g^l*^ ^#-8- 4*Hl#7l(82)fe e^5l(z)oIl tflSt 
Dz(n)-gr 741^^4. 

°1M ^#-8- ^^1^71(81)^ 3#-g- 3*H1^7l(82)^ 

€^5l(x)^ tfl^ Dth(n)^ W^l^L(z)^l cfltt w>A>^l^oq ^5}-^ Dz ( n ) 



-^^ ^-?V ^^«.(83)^ 



alia ^-4, ^7) ^$.3L(z)°]} tfl^r «V^>7fl^^ Dz(n)°l €^Jl(xW] «31 

^ ^i^^l Dth(n):%=)-|^^^- ^r^l^Slf^^, ^'"^^fezM*^ 





#7] ^ 1^-^(83)^ -^HH^f 141- 4^7} (20)i?_ # 

o}ofl nj-ej- A o V 7 ] ^-§-ti>^ ^7] 7) (20) ^l^-S^ ^O-o]]^ i^ijLo} ^-§-^e] Tfl^ 
S] S}jL, ^<^] g>£- ^^oll^ 2}-§-^E) Tjj^l- ^-g-A] 

^S^KFET)^ ^^^(x)# A^Ai.20)7\ °^^£l*$_, n vflJjL<£) ^ 

(30)1- ^tfl ^^S>^Ai lV^^]Jl(y)5f e^^KNET)^ a] 

5l7}- e^Jl(z)^ #7l #^-(50)^ #3^4. 

d H ^#-¥-(80)^ <#7] ^<=H1Jl(xH >£a} 31^21 ^2}-i(Dx(n))* 

t^ji, ols.«-Ei -^Al^sj- ^-g- <^ ^-^^(Dth(n))l- 7^1 ^Ai^( z ) 
tfl^r ^}t^o} £^5.(Dz(n))» ^-s-H, ^^^(Dth(n))^ ^^(z) 

ofl cfl^" ^5|-£(Dz(n))l- alias]-^ ^-a^s}- ^Efls. W§V<^ 

(90)5- #^ ^7]Ai AV 7 ] ti>AHl^«l ^5)-^ B->$-£ UfEflfl^ 

4^lB](K)# ol-g-^cf. 

°H 4^ ^ol«-(9 0 )^ ^A]^<y^ o]a]s1-ji ^ ^7^7l(20)S. #^ 

-8-71 ^1^71(20)^ 2j-§-^£]3 7^1^ ^-g-^g; ^q-. 
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ZLS]ZL, >8-7l -^A}^ (80)°!]^ ^A}f-^- ^#§H ^JL 

5- aflol-f (90)3. t^sl-b 3-?-, A o V 7| *fl °1 ^(90)^11 Ai 3-g-«H> ^)7l7l 

(20)S ^r^S. ^^HSS-g-a: ^-S-«V^ ^1^71(20)2] vfl-M aj-g-^ 

-§-^ ^71(20)^ ^%M!Jl(^)«- «afl st^tai-^^Ce)* 

(100)3. #^*Vcf. 

^1HJ:S:# #^ §>^-^ afl^Jf (110)3. #^4. 
^71 is\~gr^ *IM^-(110)fe Aj-7i ^o^«(90)^ ^lo^ofl oj-ej- sj-g^-g. ^#S>JL ( H 
^#^r SV-a-ig-g; ^ #33(120)3 #^4. 

3 #2]^^r 4*1*1 ^IKI^* *fl7i«H 7KMf( 140)3. #^5^, 7 |- 

^(140)^ ^"71 ^Ej #2]3)(120)^ #^Al^6fl sfl ^^-(150)3. -^E]°) 

^^7| 33. ^&l(Sout)€- #3^4. 

SH 5^, °]-8-*H ^a]^^- 3#s)-;el3, M 3# 
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^ ^#-g: ^#§>ZL, ZL -g-Ajf-^- ^HHb aj-g-HV^ ^7]9\ 

^HM*r #71 ^3)^r ^^-^ -g-^^-fr *fl7l*M ^Sj-^ ^ 
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1] 

^1^7isf, #7i ^cj-ai^^- ^smi- -f-^fl d>oi nssis -8-^^-8- a 

e^T^H 5-^311- ^^^V -^^-f-^- l&H^S. ^-^]:<?I^l-i- Q 

^n^r q^-Br o>^s) ^H§>^ ^H-if-i- i^-§>c^ 

*flrM SH>H, 3#-*Rr ^^sf^ ^-e] <a33fe 

3|*r^ £3j-E.(D(n))» ^fi\-JL, o] ^SLS, -sf-Ej ^#-8: 

3-^*1 (Dth(n))» zfl^SHf- -gr^l ^-g- ^^H1^7l^, o^^l^l 
o>^^(y)7> ^Hl^CzHl cfl*V yu^^o] ^^i(Dz(n))# 3]^}^ 

-^l^Sj- ^#-g- 3*Hl#7l<4, #71 ^7.>^l#7l^ Zj-Zj- <$^&°} 

JL ZL *}M%^o\] ^^1^-5}- ^-Tiol^l ti>^7j^. ^sf ^?V<?1^# ^ 

31 

^12%<H1 . <g^#Jioil tfl^ 7^0} ^^-£(D(n))fe oHH*!^ ^-o] ^ 



xn 



ZliKiin) — K { (n- T)} 2 

ZX«) = — -r : xlOO 

I|{tf,<n)> 2 

[^T^ 4] 

Zfcfc( ») = yx max { Z>*( n - C) , Z>*( C- 1) , . . . , D x { n - M) } 
5] 

>H1H 9X°]*\, 7tH mc} €■ ^H, «HM}JLcfl ^HH- JIBJ*H -£^S}-;£-lf- 

-r-El ^#-8: W Xl^sHr m^Q, ^-71 afl2^3HA| 
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€^ 7fl^<2] 2j-§--g: ^ ^£ o^o^is. gj.^ Lj 



18 




19 




20 



